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These resource aaterials have been developed to 
provide inservice teachers with encourageaent and assistance for 
field studies and in the use of their cosnunities* resources. The 
subject of this aonograph is Little Talbot Island State Park on 
Florida's northeast coast. This guide presents geological background 
inforaation on the area, suggested activities for study in several 
curriculuB areas, safety factors to be considered, and aaps and 
routes^ Inforaation consiaered beneficial to teachers as they plan to 
visit these areas is also included. The appendix includes a teacher 
trip ©valuation fora, a student trip evaluation fora, a student field 
guide, and behavioral objectives and activities. <BT5 
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PfiEFACE 

As one becomes more and more aware of the need to understand the 
earth and its forces and processes responsible for changes associated 
wit,fa the earth as veil as its vater and its air, a concomitant need 
develops to encourage teachers ana students to study these forces and 
processes firsthand through the use of field studies* It is believed 
that ui-s^?rvice teachers need encouragement an<* assistance as they be- 
come involved m the use of this teaching technique and in the use of 
their conmunities* resources With this need in mind^ 4 series of 
monographs has been prepared by Dr, Felicia E- West at Yonge 
Laboratory School, The series presents a case study and resource 
guides to sites characteristic of four geological areas in the state 
of Florida- 

The case study presents the methods and techniques of planning 
which i -:lude familiarization with the area by the teacher, development 
of goals and objectives for the stu^ty, pre-trip classroom activities, 
field trip activities, follow-up activities, and evaluation by the 
students and teachers involved. In addition, administrative details and 
the logistics of planning are treated. 

Field resource guides were developed for Little Talbot Island State 
Park on Florida's northeast coast; for the Devil's Millhopper, a large 
'^collapse sink*' near Gainesville; for the Cedar Keys area on Florida's 
west coast; and for the Flagler Beach area on the Florida east coast* 
Material which relates to the area between Gainesville and the east 
and west coasts is included in the guides for the coastal area. Each 
of these guides presents geological background information on the area. 
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suggested activities foY* study in several currieulua areas ^ safety 
factors to be considered^ and maps and routes • Information considered 
beneficial to teachers as they plan to visit these areas is also 
included • 

The subject of this monograph is Little Tall>ot Islands *nie area 
vac visited in the 1770 's by WiDliam Bartram^ the famed naturalist, 
when Fernandina on Amelia Island was a small settlement called '''Nov 
?'=^*tl*-ment" and Jacksonville vas a small settlement called '*Cravford*\ 
Fort Clinch vas constructed in the second half of the iSOO's on Amelia 
Island while Fernandina had by that time become a relatively important 
trading center. Of course, nov what vas once Crawford has become the 
"Bold iiev City of the South". 

In addition, to a challenge to inquiry into the history of Little 
Talbot Island, particularly since little has been vritten, the island 
offers opportunities to examine some unique botanical and geological 
characteristics . 

It is hoped that the information Included in this monograph will 
provide some stimulus, assistance, and encouragement to teachers as they 
plan field studies to this highly interesting site. Your reactions to 
these materials will be appreciated and aid us in preparing similctr 
materials in the future. 

Additional copies of this monograph as veil as others in the 
series may be had by contacting Yonge Laboratoi^' School. 

J. B. Hodges, Birector 

K. Yonge Laboratoiy School 
and Professor of Education 
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TMs document discasses educat* I purposes, age levels, teaching 
units, and activities to ifMch the site is best adap^i taachii;g aii^s 
available; safety factors to be oonsideredi tines available for visitaticni 
and nunioer restrictioim on visitors. It is suggested that t^e teaching 
style strive to sustain inguiry by encouraging questions, eixplanations, 
extra^lations, and speculations based upon ^)e poxblems themselves. 

In developing field guides for the study of the site wltiiin the 
framBMork of earth science, many of the subject natter sdiones aijund 
vAiich the Earth Science Curriculum Program (ESCP) is built should be Kept 
in mind and these schmem <siocn|)aass 

- universality of cdiange 

- flatif of energy in the universe 

- adaptation to envixonnaital ^diange 

- conservation of mass and energy in the universe 

" earth syston in ^paoe and time 

- unif onnitarianian, a key to interpreting the past 

ThB three major process schemes which are to be vovan throug^t the 
pcograin ares 

1. Science as Inquiry: a search for accurate knowledige and a recognition 
of the inoonpleteness and uncertain^ of present knotkiedge; tinaolved px^blems? 
logical and systflmatic develo{xnents of conclusions from eocarste ob se r vations 
and Midl-choeen l^pothsses. 



2 Oamgaceh&nsxan of Scale} using scales of neasurcm^t oc units 
appropriate to the problem^ the use of nodels for the enlargeiaent or 
reduction of a scale; ^ill in devising an3 using ntodels; and an 
intuitive feeling for scale in the real world and in nodels. 

3 l>rediction: extrapolation frcm 1^ 3cnoMn to the unknown 

in either s|>ace or tiine; making logical interpretations of past events 
fron fragnentary records; interpreting past events on the basis of 

given data 

Ihe survey to select sites tor the develofment of the fit i guide 
included explorration^ observation, and interpretation of each site. Sites 
v^<:±i shoMBd only a few processes or features, but showed them at their 
best, v«re not eliminated* Seme of the following evidences of dynamic 
changes on the earth's surface are illustrated by the sites reported 
in this series of noinographs. 

a Stream evolution 

b. Beach erosion and deposition 

(1) Atlantic Coast * relatively hic^ energy 

(2) Gulf Coast « jrelatively low energy 
c . Dune formation and evolution 

d. Coastal features and their formation 

(1) Barrier bars 

(2) Lagoons 
<3} Islands 

(4} Spits and others 



« ftejic terraces as cvidcsnce oi giaciai-eustatic fluctuations 
of sea level 

f . Karst topographs and its developonent in the liine-'Sis^ area 

g. Geologic history of Florida iron fossil records 

h. Econcmic geology 

(1) Lune rock quarries 

(2) Phosphate snines 

(3) lieavy mineral mines 

the e)cact sites and routes ware selected in order that as many 
concepts and principles as possible could be daveloped. Harthv^le 
student activities are suggested; sets of slides » for vshidi representative 
prints are included in the monograph, vf^e produced to aid in the 
teacher *s pre-planning and post-^iscussion of the trip; a bibliography 
of literature available for the area is included for the teadier*s use; 
and any additional information considered useful to the teacher making 
the trip is made available. 

1\40 means of assessing field trip e^qperiences were developed in 
conjunction with *n» Case Study of Hogtown Creeko !rheae are included 
as appendices* i^^pendix A is for the teacher; Appendix B is for the 
sti^tant. Incl'jded also fran the case study are models for a student 
field guide (Appendix C} and for develofment of behavioirial objectives 
and activities for field trips (Appendix D) , 

A list of sites for whic± additional trips have been developed, 
subjects of other monogrt^^hs, is given below. 



Ohfc D«vil*8 Mlllhofiptt: - Karat topograpt^, fossil and 
stratigraphic raoosds. (Resource Monogri^ #2) 
Atlantic Coast frcm St. Angustina to FlagXer Baach 
Coastal faaturas and their formation* (Rasouroe 
Monogri^ #4} 

Cedar Keys area on the Oalf Coast * Coastal faaturea and 
theii' formation. (Hesoaroe Monograph #5} 



KESGUBCE GUIDE FOR FXEtC STUDY LOTI£ W^C^ ISL^ 

Background anfl Iflcaaition 

Ihe six tnilen between Nassau Sound and the ncath of the St. Johns 
Kiver is occupied mainly fay Little Talbot Island. tOiis Island is a 
barrier island and is an extension of the Sea Islands chain of the 
Geort^ia coast. It has sand denes at the northem end vMle a long 
sand spit has deivelqped at the spathem end. Ihe length of the 
island has nearly doubled in the last 90 to 100 years, as revealed 
by examination of a U.S.C.G.S. xnap of the island dated 1871. ISie northem 
end of the island is being eroded by the \mm action of the Atlantic 
and the eroded materials are added to those beirwi deposited at 1^ southern 
oia. Plats I illustrates the extent of erosion taking place at the 
narthiKn enA 

the island is separated frcn the mainland by vast salt marshes 
and tidal cxttsks« Its beach is generally i«lde mdtii a gentle slope 
(Plate 2). «tm standing on the beadh dune ridge locking iimstMazd 
across the island, a change in the vegetation is quite evident (Flabj 3) . 
Htm shore has evidently been moving eastward for sane time. Other 
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evidence for is to be found in the pieces of broken sea shellr 
vMch nay be found at relatively shallow depths in some places on 
the island. There have also been places b^ind the foredune vdiere 
wind has created blowouts, exposing the old beach floor vdth its 
relic sea shells. "Hie beach itself is hard and firm in places, but 
there are sections \»diere there appear to be eiccessive anomts of muddy, 
clayey sediments exposed. Uiese areas are presumably located 
\i*iere erosion has removed the sandy sediments, exposing the 
nuddy sediments of a relic lagocmal area. 

The sand is primarily <^iart2 in contait but <^s contain a 
relatively high percentage of heavy minerals. Hiese give the san^ 
«id the Jaeach a black color (Plate 4) as they are separated, because 
of their greater density, fron the quartz sands by the swafilh and 
bacikwash of the sea. As the backwash moves out to sea, the witer 
loses the force to carry the tesavier minerals. Hence, they lag behind 
the lifter quartz sand. For this reason sodh mii»ral di^posits are 
referred to as "lag minerals" and are evidence for assuming an eroding 
beach. The layers, or bedding, found in the beach sands troucftdng 
would thus sean to indicate periods of erosion and d^osition. 

Evidence f ixind on the beac^ inplies a fluctuating sea l^vel over 
the past ages. Beworked sea shells, generally recognized because of 
their darker color and \mll worn surfaces, indicate that they are being 
tiirown up on the present beach after being eroded from sane long 
submerged relic beach area. Additional evidence to be oc»sidered is the 
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presence of oyster shells on the beachn 13ie current set of beach 
conditions is liot typical of the enviranmental conaitions xinfler which 
oysters thrive^ ihis Mxald seem to indicate that a lagoonal area must 
have existed in past ages and is now submerged under the rising waters 
of the Atlantic, 

rOie beach features produced by ^dnd and craves are excellent for 
Student observations (Plates 5 and 6) . ^19^ island exists in association 
with a salt marsh, a tidal creek, an ur^stAirbed inlet vdth its offshore 
bEir, and a series of erosional and depositional features. Because of 
the diversity of the island, investigations related to several phases 
of the science curricula may be conducted. 

"She entire island is a Florida State Park. It is located on the 
northeastem shore of Florida between the mouth of the St. Johns River 
and Fort George on the south and Femandina and itoielia Island on the 
north It is separated from i^lia Island by 19assau Sound, one of the 
few \3ndisturbed inlets on the Florida Coast. The area is ersily accessible. 
Frcxn the south one has tub alternatives. Oas can travel from Jadksonville 
along Interstate 95 until it intersects Florida 105 and then travel east 
to Fort George and the Park. The second alternative permits the traveler 
to move east frcm Jacksonville via Florida 10 or U.S. 90 toward the 
beac h es As these highways intersect with AlA, one can travel north to 
Mayport. Hetre a ferry is available to carry cars auod buses across the 
St. Johns lUver to Fort George and intersect again with Florida 105. From 
the north one has no alternatives. Entrance to the island is via U.S. ALA. 
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Ihe journey from the Gaiiiesville area roe y be itade in approxijnately 
one and one-half to two hours, if one does not use the fejniy route. 15ie 
journey is sone^^t longer if the ferry route is used, laut this is 
scroetiines the more desirable route, since to many students a ferry 
ride is a new and fascinating es^jerience. 

Grade Level to Which the Site is Best Mapted 

Since this is a Florida State Park, it is visited annually toy 
thousands of children of all ages. Ihis site is adaptable to all age 
levels as long as the objectives and activities are appropriate to the 
student* s levels. 

Safety Factors, Hazards, or Special 
t:tonditions to Consider 

» 

Althou^ this is a State Park, there are three "h2«ards" to be 
recognized for all ages, even graduate level geology students. The Park 
is an ocean park and ocean swiitirdug is one of the hazards, Hhe area has 
strong long-shore currents \«iich result in severe runouts. During 
the school year, there is no lifeguard on duty. It is advisable to 
insist on a "No Swimming flowed" rule. Visiting th« area iJi the cooler 
seasons of the year helps decrease the desire to "take a dip". 

Ihe second hazard is the £«|>tilian inhabitants of the island. ^ 
Rangers have advised that there are jnany poisonous snakes on the island. 



One cannot allow such a vaming to go \:mheeded. If liwestlgaticns are 
belJig nede v^hlch require obBervatlons of the central portion of the 
islaixl, it is suggested that this joum^ be made with caution and 
under the supervisicai of an adult. 

Ihe third "haaard" is the insect population. Deer flies, mosquitoes, 
and sand fleas may make a visit to the island unccmfortable. De^ flies 
are quite numerous in the spring nonths of the year? sand fleas and 
mosquitoes are present many months out of the year HCMever, the 
insects are not a sufficiently severe obstacle to pxevi^t satisfying 
acoonplishnent of the objectives and activities of ^ trip. A can 
of Insect repellent reduces this "hazard" to a mere nuisance. I>recautions 
should be taken, particularly if one is allergic to bites from these 

Iteaching units to Which the Site is BPSt Maptoed 
Ihis site has great versatility and offers opportunities for 
investigations related to many aspects of the scienoe curriculum. Studies 
related to earth scienoe and biology are especially exihanoed by a 
field trip to this area« i^tures related to earth scioaoe studies 
are illustrated in Plates 1 throuRih 6. Some of the plates illustrate 
vegetative cover vtiioh offer opportunity for Jjota n ical invMtigations. 
Ihe soooesslon of vegetation growth as the shore has moved eastsmxd for 
the past several hundb:eds of years offers the opportunity to study the 
conditions neoessary for the vari^aus plants to itoive. 
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^ Bangers have advised that the sea turtle uses the noorth 
end of the islana as a breeding g3;X3uxvi. lilie movonait o£ the small 
turtles back to the sea nay be witnessed during a visit at the 
«i:prppriace time of the year. Since the island is fairly anall iMt, 
at the same tisne provides great versatility in terms of habitat for 
anlital life, studies of these are rewarding.. 

A partial list of areas of instruction \*iere this site may serve 
in su|x>l«nentary activities follows i 

1. Mathematics - Statistical and graphical roeasorements of 
various processes and forces such as wind velocities, longshore 
currents* specific gravity of sea water and waters frcm other areas, fnd 
percentage of mineral content of sand. 

2. Earth science - Determination of gradient of the beach, 
investigations of tides, currents, and sand novenents, profiles of 
sand dunes, and many other activities. 

3o Oceanograpiv - Beach structure and water studies, 

4. Botany - Plant succession and envizonnental conditions. 

5- Zoology - Study of animal life on the islana, in the sand 
dune£, and on the beach as well as in the shallow mters. 

6^ Q&ogea^ - Study of the beach debris and its possible 
origins, study of the island as a part of the overall structure of tim 
Florida peninsula, and changing climates evidensed by tiie rise and fall 
of sea level. 
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7. Art - Photogre^y suai as making sliaes fbr school uses, 
oonatruction of itodels for class uset or the sketddng of tha more 
interesting areas of the island, 

8. Agriculture - Use of plant life for laeach dune stabilizatlan^ 
nutrient content of sand dune areas, and topics related to vegetative 
cover on such surfaces. 

9. Sociology - Laws pertaining to the enlargement of the island 
by natural causes; mineral ri^ts in such areas. 

10. English - Cooperation with other teachers in writing r^xsrtji 
and research pe^s on the island? searching the literature for ^ 
information on such areas; debates on conservation or pollutior prcblana. 

11. Kane Economics - Planning a lunch or menus for several meals 
if a two-day trip to the island is planned. 

12. History - Researching the history of the island in books about 
the history of Florida and through interviews with persons knowledgeable 
about the history of that specific area. 

Days and Hours Available tar Visiting 

Since this is a state park, it is always available. Ihe gates 
open at sunup and close at sundown. It is "open" year-round «xoept for 
the cGnoessicn stands and lifeguard service. Ihe caR|)gro2iid is 
available for e small fee for overnight canning. 
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Sdtaol visits should be naae during the school year but pre^rably 
not on weekends in early fall or late spring. Ihe catRi> and i^ark area 
become rather crcMded on ^^e^endsi thus tables (covered) , nay 
serve as a labora1^*y area in the field, nay not be available. 

Nutttoer of Restrictiona Visitors 

Ihere is no restriction on the nuitber of visitoM ^ aey enter 
the park. It is advisable, however, to notify the Rangers prior to 
the visit «Ox>ut the nun*«r of students naking the visit. It is suggested 
that the teacher visit the park the we^ before the field trip, ctot 
with the Rangers about the visit, and walk over route the field 
trip will take. Inquiries by nail should bs afldressed to the Qdef 
Ranger at the park 

AoconitDdations 

A snail lundi counter is open during the late ^Jug and sutwaer 
nonths. I4achine voiders in the central area s^rve the park in the 
winter but are quite eaqpensive. Bestxoons are located in this area. 
A playground and many picnic shelters are available. "Jhe canpground 
is equijfJed with electrical hobk-ips, fir^laoes, shoi^ers, and fluA 
toilets^ ^ter is also available near m&± canpsito and in the pic- 
nic area. 
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Ihera are no aamissiooi fees tD the park other than the briclge 
tolls at both encls of the islai^. *Ihese fees axe miniiwl— 50 oents 
for autonc^iles and sli^tly hi^^ for bases. ^ ferxy fee nust 
be considexed if entraxice is gained the fexxy. OMs fee is detdrndned 
by the narrber of axlet on .your vehicle* 

saucational Purposes Possible of Addevcment 

Since 10 ir^vldual teachers snay have several different purposes 
or objectives in itdnd with regard to field tripe, it seen« iafossible 
to nane those that are possible of adiievenent. It will suffice to 
say that the site is 2^3propriate as a su^ement to the curriculum 
either in introducing a unit or as a cuajninating activity. It may 
also be used to give de^pth and/or taraadtdi to the currlcultsn. ISm 
possibilities for utilization of this site axe inmmerable and its 
only limiting parmeters are the teacher's needs and abilities. 

Suggested Activities for Use at ^s Site 

A list of several activities ^ch haive been uied is presented to 
serve as a point of departure for teadhers dMiring to use this site. 

1, Field activity - No field trip to a beach is ooiplete without 
the oollectifin of d^is frcRi tha beach. Ifiis dabcis may be ^ rmunts 
of sea animal life« modem and/br ancient, bits of volcanic rock nAii^h 
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drif tea f ran done foreign shore i renains of vertidarate anajials or 
bits ana pieoes of Mian pottery ; slag from coal Jauming ships, and 
li^t taalbs of foreign itake 'This activity appeals to most children 
and stUROlates their inquiry 

A related class activity might be a study of the land masae^s 
near Florida and the directions of the prevailing ocean currents. 
ftBSOuroe roateriai to aid in the identification of marine plant and 
animal life is amiable m any library. Stuaents should be encouraged 
to pick up anything that is a curiosity on the beach and bring it back 
to sc\£X3l for identification. Uiis atimilates interest in a geographical 
unit or a unit on oceanogr«^y and ocean currents. 

2 Field activity - Ihe surface sediments on various parts of 
the islaid should convince your students that t3» shore line has dhanged 
position over the pMt four to six thousand years. Many places on the 
island offer evidence of one sort or another that the ancient beach 
was near the \«stein side of the Islax^. StuSents may use a hand 
coring instrument to sasnple the sand at d^Jth iji varicus places on the 
island. C3an|»ari80ns may be made between this sand and sand feom the 
present dunes near the shore line of toaay Concentrations of heavy 
minerals give the beadi sanas a Characteristic blade look in sane 
areas. ll» concentration is sufficient far mining along l^ail Itidge 
and ity^' be correlated with the presKice of these sons ndnerals on 
the beach. 
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A jceXated class activity certainly should involve a discussion 
of the effect of glaciation on the fluctuation of sea letvels. 1^ 
relac dunes of peninsular Florida should be discussed as to their 
possible origin and their significance^ 

3o Field activity - Observation of ^lore line features is a 
prinary activity 4f the study involves oceanogriqpl^. Hiere are sand 
dunes, ripple nairks, ezosicnal features » blCMOUts, vave actions, 
examples of cross-bedding and nany other features available for study. 

!Zhe class activity should V2J^ on the basis of the purpose of 
the field trip. If it is introductory, there will be a itdniitum of class 
activity prior to the trip? if it is supplementary, the students 
should have considerable background relative to features they 
should be looking for. 

4. Field activity - Much of the p3 nt life along a coastline 
exists behind the barrier focxned by the first dune ridge. %e strong 
wij^s and the salt ^ay lindt the vegetation in the "pioneer zoneX'** 
A study of the environnental conditions governing this pioneer zone 
through the first swale bahind the f oredune proves quite interesting 
to students of plant succession. Ihis study mic^t involve the moisture 
content of the surface sands, the tWRperature gradimt from 12 to 18 
inches below the surface throuc(h 36 t» 48 indhes abow« the surface, the 
wind velocities at various points over the entire area, and the nutrient 
content of the soils or sands. Sanples of sand may be oc^lected and 
the site of oollections recorded and brought badk to the laboratory 
at school for further stue^. 
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Class activities itay involve the develt^xnent of a wind veloci^ 
xteter and an instxvament for gettUsg temperatures at various depths and 
heights. One group of students developed a wind velocily meter 
calibrated with an autonobile ^eedociBter* meter was m«mted on a 
car and the deflection noted at various speeds* Ihis was done on a 
calm day hy recording deflections while moving in various directions 
and averaging the results* Tar esootple, the deflection occurring 
at 15 miles per hour was determined tidiile moving east, south, north, 
ana west, Ihe anowts of deflection for all directions were averaged 
to determine an acceptable value for a 15 mile-per-hcur \diid. Other 
students have develqped anemoroBters by ^ch relative wind velocities 
were measured. 

m instnaient for measuring tanperatures at variois depths and 
heights consisted of three thermometers, an iron rod, a piece of 
lath, and a few cap hodkSo ^ Iron rod should be abc»u: the same 
size as the thenicmBter ard is used to drill a hole in the sand to 
prevent breaking thenwxneter. 1*ie thermometer is inserted in the hole, 
allowed to stabiUze, and the temperature is recotded, Tarn piece of 
lath with the cap hooks attached every six inches is used to mount 
themDweters at various distances above the surface of the ground, 
Stad«its must be reminded that the distance above the ground is 
measured to the thernoteter bulb and not the end by vitddh it is suspaided. 
Figures 1 and 2 illustrate liiese tw> instruments as they were 
constructed by the students.. 



21 




Lath with — - 
hooka 



-Hetal stake 



V 



Figure 2 * Materials for Temperature Observations 
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^ ^iel^ activity - IJis class way collect a sairple of sea water. 
This call be returned to the clas^rocin and used in follow-up activities. 
•The student nay determine the amount of dissolved materials present 
in a liter of salt water. Since this island has a sanall creeQc on one 
side and the ocean on «ie other, san?>les of varying degrees of salinity 
may be collected and examined 'Ihere is also an intermittent stream 
draining the center of the island. This stream as well as wat^ which 
will fill shallow holes dug in the sand b^nnd the fotedune is relatively 
sweet water. This may be sanpled and the same aml^ises be made back 
in the classroon. 

Ihe student may be introduced at this tine to the relation 
between this fresh water and the sea water. Ohfc question of i^y the 
fresh vrciter surface stands higher than the sea water and the problon 
of salt water intrusion as man depletes the fresh water supply may be 
raised at this point. !nie student may begin this study Jay determining 
the relative densities of the two fluids, Ihe depth of this sfaady will 
depend on the level of the student with \tan you are working. 

Class activity prior to the trip i^xsuM pre^pzuie students for 
making such analyses, determinijig specific gravity and so on. Preparation 
prior to the trip has sans advantages to preparation after the trip. 
Perliaps it is the anticipation factor vdiich seems to maintain interest 
for a period of time necessary to aoguixe the knowledge asid skills 
essential to successful aoconplishment of the trip's objectives, student 
interest decreases r^^idly if foUow-t^ activities are stretcdiad out 
over a long period of time. An additional follow-r;^ activity wliich 
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shoald interest stod^ts involves freezing sane salt (aea) water. !Ihe 
ice should be separated and e}UB{dned separately fron any sea imter 
\iMch does t¥Dt freeze. Both sanples should be analyzed for salinil^, 
specific gravity, conductance, boiling point, and so forth. 

6, Field activity - A relatively siitiple activity involves the 
ccnparisOT of the size of sand particles on different parts of the beach. 
This may be done vith a binocular microscope and a grid. Since 
the heavy minerals are also present, the idmitif ication of certain of 
these may take place here also. 

Since this activity is coneemea with tiie d^sositicn of materials 
of varying densities and sizes, a class activity nay involve settling 
rates of known sand sizes. A glass tube may be rigged to stand lapri^it 
(about 30 inches) . llie tube may be filled with water and the settling 
rate of various sizes of sand detexmined. 

7„ Field activity - Collection of sanples of sand frcm variaas 
areas so that moisture content may be studied back at school. Saitples 
must be stored in airti^t containers for cXassroan processing according 
to the following procedures: 

a. Weigh container and moist soil (sand) 

b. Wei^t of container alone — . 

c. Wei^t of moist soil 

do Wei^t of container and dry soil 

e. Weight of erapty container 
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f o Wteic^t of dry soil 

g. Weight of noisture lost ( c-f ) 

h Percent of moisture (g/c x 100) 
Ilvase activities may appear to students to be isolated tasks and , indeed, 
Will be isolated and meaningless if a set of i^)ecif ic objectives are not 
developed prior to the study being made, 

trhese suggested activities are to serve as guides for taachers vltxi 
might desire to use this area of the State for study. Howefver, it is 
preferable to limit study to one curricular area at the tijne and to a 
few specific problems^ 

Tea<aiing Aids and Printed Materials Available 

Ihere are no teaching aids available other 'tiian the slides and 
collections of materials made by the \«ritero Seemingly printed material 
about the island is nonexistent. Hadi of the infooonation presented 
and all }cnowiedge based on ge }logical research is the result of the 
i«riter*s many visits to the ... jland as a manriber of various geology 
classes as a student of Dr.. luK^ Brodcs. Freqioitly, teachers nust 
rely an such activities to i ^ocumulate knowledge about areas for \Aiich 
no published material exisbi* The general features of the island 
and its relationship to acljaoent islands are shown on iim me^. (See 
inside front cover) , A J ist of references related 1» this general area 
is presented in the bibliography to serve as background resource material 
for teachers. 



Ihe i^ipendices of this monograph ccsntalns sample field trip 
eval\3ation fonns for students and teacher, a student field trip 
guide for an investigation of Hogtown Creek to serve as a model 
for developing guides to other sites, and procedures for developing 
behaviorial objectives for field studies. 
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APPSNDIX A 

TRIP EVALUATION FORM (TEACHER) EVALtJATlON 
ITEM 12 3 4 



1. Are the goals relevant # realistic and 

worthwhile? 

2. Do the objectives state clearly what effect 

the field study should have on the 
leai:ner*s behavior? 

3. Are the objectives relevant, realistic 

and worthwhile? 

4* Is the field guide well-organiaed and 
clearly understood? 

5. Are the guide questions for each stop 

relevant and significant? 

6. Are activities sufficiently varied to 

stimulate interest in a number of 
areas? 

7« Are the activities supplying relevant 
data? 

8o Do activities appear to be sufficiently 
sophisticated for tiiis age group? 

9. Do the activities and observations warrant 

missing a day in the classroom? 

10. Was the time allotted for this trip 

adequate? 

11 o Were the portions of the creek to be 
studied chosen to best advantage 
for this age group? 

12 o Are the welfare and safety of the children 
adequately considered in the study 
and its activities? 

CODE FOR EVAIiUATION 

1. Very good as described. 2. Satisfactory or acceptable. 3. Needs 

revision- 4» See coniments and suggestions on next page. 



ERIC 



29 



APPENDIX B 
TRIP EVALUATION FORM (STUDENT) 

Please answer the following questions. Do not identify yourself. You 
are being asked to convey your feelings and beliefs about the field 
trip to Hogtown Creek and to offer suggestions that will help make this 
a better field trip for future use. (Place your answers fn the space 
following each question? if additional space is needed use the back 
of the form.) 

1. Do you believe that the field trip was successful in terms of the 
general goals as stated in your field guide? If not, please specify 
the goals you believe were not accomplished. 

2. Please specify any mistakes you believe were made or any difficul- 
ties you may have encountered that were related to? 

A. Resource sites used 
B- Guides (non-teacher) 

C. Teachers 

D. Other students 

E. Weather 

F. Transportation 
6. Size of 'group 
Hn Activities 

I • Other 

3. Do you believe that the conduct of the group was satisfactory? 
If not, i^at changes would you suggest? 
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4. Do you bali6v« th« trip was r*aily worth the time *nd effort 
tfpent on it? 

S- Do you believe the eeae educational results could have been 
obtained equally well through other methode such a« the use of 
slides* movies f laboratory activities or reading assigwBents? 
6 • VOiich aspect of the trip night be iioproved? 

A. Pre-planning 

B. Size of groups 

C. Number of ideas presented 
D« Observations made 

£, Number of sites visited 

?• Length of the field trip 

Q. Pol low-up activities in the classroom 

a. Others 

7n List the activities on the triP that you think werei 

A. Host valuable 

B. Least valuable 

8, Did you develop any new interests as a result of the trip? If 
MQ, What interests were they? 

9 . Did the trip make you change your attitude? 

A, Toward anyone in the room? 

B, Toward the teachers involved? 

C, Toward science? 

10, Were your teachers "different" on the trip? How? 

11. Did you learn anything on this trip about working with people? 
If so, what did you learn? 



TScm raised f am of thi Stodent Fiead cauidii is pettMntsad in 1^ 
following pages. Since acne of the activities have teen revleed after 
the students* participation, acme of the activities andl the asaociated 
inatnmmta have haen a^ngad. *Eha inatxuMnta that haive heen 
revised axe thoae uaad in the detennination of gradient and croaa- 
eactional area. the Gbaorvational Aaoocd Qaiaes spaoe for student 
oonmenta Iwis not been allotted in Wa oopyi in ttm atudants* mXing 
field gaide, sufficient space is alloMed ftar their ocnmenta. 

major change, as is evidenced l^y ti» map of the area Dnder 
study* is the deletion of the visit to HogtcMn Sink, the tezminaa 
of the Cceek, !thi8 visit «dll be incxn^ated into a aaparate trip 
that will involve a study of Virst tcpograqpl^. ISda change m» 
based oh the zeiipcxiaea of the atudenta who regarded the atop at the 
aixdc undeairable* Iheae reaponaes coupled with the neoesailv to 
shorten the tr4p resulted in the dhange. 
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ftfireary Goals 



!• "So d&mlxip in the student an aMareness of the unifonni* 
tarianistlc qualities and of the universality of the natural forcies 
ana processes through i^ch the earth's topographic features have evolved^ 

2^ lb carry the student oat of the confining classrocni and 
into tha direct en|>irical and quantitative observations of natural and 
physical phenomsna at M>rk in shaping the earth* s surface. 

3, lb CRfshasize science as a process of incpairy by pro^riding 
the opportunity for the student to observe, collect and process data, 
and make interpretations* 

4. lb develq? an understanding and cosacem for our natural 
habitat in order to involve the student in ^e perpetuation of a 
quality environment. 

Perfonnance-^ased Objectives 

1. When the student ccnpletes his dbservations of the erosional 
and d^ositional features of Hogbo*in Gkeek^ he will be able to 
identify siiidlar features frcm slides with at least 70 per oent 
aocuraqiir. 

2. !Ihe stidsnt will vim the processes, forces and related 
features involved in the evolution 'y£ Hogtown Cresk and will vietir 
slides of the Oolorado River and the Grand Canyon, lS)e students will 
then be e^le to describe orally on tape or in essa^ form at least six 
of the similarities and/or dif fersices between the prooesses and 
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forces shaping these ttvo gxeat valleys with at least 70 per cent 
accuraqy. 

3. During the field t^ip ths student will denwmtrate at least 
once his ability to manipulate the various instruments by measuring 
gradient, velocity and cross-sectional area. His data will agree 
within a selected tolerance of the instructor's data for each 
activity (20 per cent tolerance for gradient, 10 per cent tolerance 
for cross-sectSonal area and 5 per cent tolerance for velocity) . 

4. The student will denonstrate his ability to interpret data 
on gradient, velocity, disdiarge rate, and cross-^wctional area 

either in a taped oral discussion or by written assignstent by correlating 
the quantitative measureitents with the structural characteristics 
of the stream. He will do this with at least 70 per cent accuracy. 

5. Ihe student will deraonstrate his ability to evaluate his 
observations and accumalated data by identifying at least two of the 
effects man has already had on the evolution of Hogtown Creek and by 
hypothesizing vitat one future effect of man's actions will be. 

6. Ihe student will be able to interpret liie conditions under 
iiAiich the sedinents were laid down after viewing di^positlfloal 
structures along tJie Creek. He wil3 do this by examining a core 
sanple of sediments in the laboratory and interpreting the lelatiowhips 
of the various types of sedimants in the core in oral or written 
discussions « 
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7. The student will denonstrate a iXDsitive attitude by making 
positive vocal coitributions in the fooa of questions or ccnroents 
at least once during any discussion occurring during the field study.* 

Sunraary of Activities 

Stop no. 1: 

Gradient determination and velocity of water. 
Eic^teen-inch core sanples of sedimaits. 

Surface sanples of flat stream bed and of deep holes in stream 
bed. 

Samples of sediments frcm slip-off sl<^8 and cut banks. 
Cross-sectional area. 
Stop no. 2: 

Gradient determination and velocity of water., 

Sanples of resistant imterials in stream bed - -^Mst above 

water level and just below water level. 
Sanples of materials associated with issue of springs in Jaanks 

of the streeon. 

Sanples of wet stream bed - flat poartion, pot holes, slip-off 

* This objective was not placed in the students' field guides. It 
is believed that the presence of this objective would in itself affect 
the students* bdiavior and therefore was cniitted fran all except the 
teacher's guide. 
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Slopes, and cut banks. 
Stop no,, 3: 

Gradient de^firndisation aid velocil^ of watier. 

Sanples of wet stream bed - slip-off slopes » cut banks, 

terraces, and sand bars. 

Collect sanples from oxbow or old neandBr scars, (Scrape aiway 
organic trash on surface ai^i collect 18 inches of sedinente 

in 6-inch lengths.) 

Cross-secticmal area. 

mmxiocriati to sot no. i 

Hogtown Creek drains part of an area lying between the hl#i 
central plateau and the lime sink region. The drainage area has an 
elevation ranging from about 190 feet abo^ sea level to about €0 
feet above &3a level. Ihe elevation of the branch \«here you vdll 
begin your study is appra)droately 175 feet above sea level, Your 
last stop will be near the 100 foot cscxitour as you f ini^ ycur obser- 
vations. The terminus of the creek \^ch will be visited at a later 
date lies at about the 60 foot level. creek xiltimately drains 
into Hogtown Sink in the southwest comer of the I>rairie. 

Uie tarank of the creek that you vdll investigate first originates 
just southeast of Paradise., Ihe i^and area of this crask is typically 
one of lakes (ponds) and swanps. Because of xnan*8 ijiterfezenoe, it 
is sonetimes difficult to determine visually whether the land drains 
into Hogtown Creek car into one of the Hatdhett Creeiks, two aaditional 

o 
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streams draining this upland area. 

As yoa leave P.K. Yonge canfua and ride tONaxd your first atop» 

please watch the landsci^ and plant confer with the follcuing questions 

in mind: 

1. How have the topographic features changed as you moved frcm 
the campus to the upland area of the stream? 

2. Are the shrubs and trees diffexfent from those ifAilch you find 
on the canpis? Hck^ 

3. Is there any «ividence along the way that might indicate a 
perched water table? Vilhat is your evidioice? 

4. ^What effects do you think man*s clearing of this land and 
d6vel<^ing a series of drainage ditches mi^t have en the Creek 
it^lf? 

5. From lodking at the land surface can ycu tell anything 
about the surface? 
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Sighting Level Method 




Record XH (Instrument Uaight) «n4 BH (Rod !Ielgh£) 



t*crccnt of Crado Method 




Record Hi (tn^^tfuiftent llelsht) And RIl (Rod Ilnlght) 



Figure 1$ Determination o£ Gradient 
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Distance from poipt A to B: 10 feet 


C - C* Hldpoint between A and B (Cross-sectional 


data should be collected here) • 
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Depth of water is recorded every six inch interval. 
Tape stretched from C to C* must be right at water 
level. Depth Is measured with a meter stick. 



Figure 2i Velocity and Cross-sectional Area 
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CSSEmTIONAL GUIDE 
SHOP NO. 1 



FEATURES JN!3D CGMMEMIS: 

1. Kote the draimge of the area at this site. 



2 Note the sedimants throu^ which the stream is cutting. Are 
they particularly resistaar t ? 



3. Car /ou find a section of the stream v*jere it enccunters more 
resistant sediments? Descriise the area please. 



4. Does this appear to be a typically youthful stream? Why or 
\f*iy not? 



5o Can you account for the iteanders that are present here? 



6, Find and list as many erosional features in this section as 
you can. 



7. rind and lis<- as many depositional features in this section 
of the stream as you can^ 



8. Evidence of man's interference with this stream. Is there any? 
Describe your evidence for or against* 



9» Otiier <^servations. Use back of page if necessary. 
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INTRDDacriGN TO SSXSP NO. 2 

Yoa shall leave the first site smdi proceed dcmn ixi elevation 
to t}» secxsnd site« Ihe elevation here is about 150 feet above 
sea level, and is an interesting place to visit. TIm creek flows 
thxouc^ a private yard and garden; the owner has given you permission 
to visit hereo Please sht^ him consideration by being careful with 
his trees and shrubs* and do not deonage tl)e creek banks ao that erosion 
will beocxne a problem &)r him. Because of the nearness of the residence 
to the creek, please keep your conversations at a reasoneO^le level. 

The small groc^ss will gather tlieir data and make their collection 
of samples. Following this large group will assenfele and everyone 
will look at the stream together, searching for and discussing the 
features on the Cbservatlonal Guide Sheet. Many other features me^ 
be noted that do not c^npear on this list. As you oollect your data 
and make your observations^ ke^ in mind the following questions. 

1. Vhat evidence is t^iere here to indicate t^t this stream 
has undergone a setback in its progress toward maturi^ and old age? 

2. Do you see any evidenoe of differential erosion? 

3. How do you account for the prosenoe of iprings at the 
level at \4hi^ they are found issuing from the banks? 

4. How do tiM sadimsnts ^uough which the stream is cutting 

its w;e^ here differ from the sediments at the prsvious stop? Ars there 
any similarities betMeen these two grouqpe of sadimsrts? 



5« The itain source of vjoter for aogtsown Creek is ground water. 
Ihrtxigh roan's interference the rate of run-off has been increased 
ana has been channelled into Hogtown Creek, Do you see any effects 
of this periodic flooding during tiawss of heavy rainfall? What 
effect does it have on the iimediate terrain? Can you see any 
influence this periodic flushing ini#it have on organisns living in 
the credc? 



miriom. guide 

STOP ix>. 2 



FEMtnffiS s C30MMENISS 
!• Change in Gradient, 

2. Materials being added. 

3. Meanders* 

4o Hejuvaiation. 

5. Waterfalls and rfqpids. 

6 Deep valley sides. 

7. Higher stand of vater level. 

8. Hanging valleys « 
9n Alluvial fans. 
10^ Potholes. 

11^ Abrasion. 
12 • Pollution. 

13. Velocity in relationship tz) physical 
characteristics of the stream, 

14. Stream oarpetency. 

15. Totporary base level 

16. Faunal evidence of past history. 
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INTRXUCTICN TO STOP NO. 3 

Your nesct site to visit is one loca\ jd on the 100 foot contcxir 
behind the Gainesville Mall and Gainesville Hi^ School. rO^roi^ the 
courtesy of the owner of the lax^, you have been giv&. pemiasiatk to 
investigate this portion of the stream. 

Ihis se^nent of the stream has seme features that are better 
developed than vghat you have seen before. Please be alert to any changes 
in the physical appearance of the stream. ^ you proceed through your 
quantitative measurements and your collections, keep in mii^l the follov^ 
ing questions: 

1. Does any evidence shov^ that the ccnpetency of the stressn 
varied frcm time to time? 

2. Is the stream here presently involved in down-cutting or 
lateral ^:x>sion? 

3. How has man*8 interference affected the stream in this 

area? 

4. Notice that the creek flows in a valley njhlch is nuch id^er 
and still has fairly ste^ banks. Does it follow that this stream 
once filled this entire valley and ima larger than it is now? 

5. Are there any significant changes in the character of the 
sed^nents throu^ v«hidh this creek is cutting its way at tMs point? 
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BmViaRAL CB3BCT1VES AND ACTIVITIES 

Developt«it of tile (adjectives 

•I'he proiinunary investigatirai of the study area suggested 
the educational potential of Hogtovm Cre^. Tte next task was to 
itaximize the potential on the basis of general and perfonranca^based 
objectives. Ihe general objectives served as a logical point of de- 
parture in vmdertaking the development of the objectives for the field 
study. 

Since two of the basic beliefs of earth science are uniformly 
tarianism and universality of <diange through various processes and 
forces, students should be pxnovided opportunities to develc^ awareness 
of these beliefs. Students' cbservations of the forces and processes 
at work in the Hogtam system and oonpariscn of this system with similar 
systons in other areas could sug^st the universality of the processes 
and forces. Further ccnparisoi^ msde vdth other stream systems should 
also suggest the concept of \mifonnitarianism. On this basis the first 
prijnary goal is stated as follows: "To develop in the^tudent an 
awareness of the concepts of uniformitarianism and the universality of 
the natural forces and processes through vMch the earth's tc^xsgr^^rhical 
features have evolved.*' 

♦Adapted frcm "ai^ter III", A Case Stm^ of Hogtown Creek, 
P. K. Yonge laboratot^ School, Gainesville, Florida. 
Januajry, 1973. 
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Field trips are believed to have an advantage as a teaching 
technique because the student can become actively involved. Some 
students will become involved from the planning stages to the final 
evaluation in a field study, but all students can be involved in naking 
direct etpirical and quantitative observations. Student's involvement 
atl^size science inquiry: he observes, collects, and pcocesses data 
and culminates his activities by itaking interpretations based on his 
data. From these basic beliefs and assat|Jtions additional goals were 
developed: (1) To cany the student out of the confining classrocro 
and into direct empirical and quantitative observations of natural and 
physical phenanana at work in shs^ing the earth's surface, and (2) to 
©iphasize science as a process of inquiry by providing the opportunity 
for the student to observe, collect, and process data and msOce inter- 
pretations, 

JUst as the Russian S^tnik ncved science educators in the 
fifties, the envizonnental press of todi^ is demanding the attention of 
all educators. Only throt^ educaticm of youi^ and old can concern for 
the quality of our enviroment be generated, iksgtwrn Creek, nearly a 
lifeless sewer in the not too distant past, iray be observed on the basis 
of v^t man does to his natural environment. From this ooncem for the 
enviroxvnent came the last of the four primary goals s "Ob develop an 
understanding and concern for our natural habitat in order to involve 
the student in the perpetuation of a quali^ environmBnt.** 

Ite writing of the general objectives stated ataasm was not dif- 
ficult, but e\^uation on the basis of these.as stated may prove to be 
iflix>ssible. It is, therefore, desirable, in fact, mandatary, that these 
general objectives be supplemented by a set of specific objectives on 
i^iich to base evaluation. 
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Preparaticai of specific objf^i\3ss for field study requires 
much thought and careful plaming as "well as teacher familiarity 
with the area under study. Skill in the tedmique of writing be- 
havioral objectives is gained only by reading and doing. 

The procedures followed may be categorized as: <1) lit~ 
eratiire research ard (2) the actual writing of the behavioral 
objectives. Based on several references from the literature, the 
follcv;ing model is suggested: 

1. State tl'ie over-ail goals or objectives, 

2. Develop a list of b^iavioral objectives \M.ch apply to 
each over-all goal. 

3. Plan teaching strategies to achieve tl«i cbjectives, 

4. Select methods of evaluation \^ic^ will determine the 
degree of attainmoit. 

5. Feedback and revise. 

Followring this general format the first general goal was con- 
sidered: to develop in the student an awareness of the unifomd- 
tarianistic qualities and of the universality of the natural forces 
and processes through \^hich the earth's tcpographic features have 
evolved. Far this sti«3y, the "forces and processes*' were limited to 
those related to streams, their dynamics and their characteristic 
features. The processes and forces at wor^ in a stream produce 
peculiar and specific features regardless of the time and place. It 
was considered educationally profitable for students to observe a i^stem 
first hand in vMch the forces were currently producing features, 
lb extoid this personal olMservaticsi tcwaxd acquisition of the concepts 
of universality and unif ormitar i ani sm sons additional activity was 
needed. Henoef students were shown slides of similar features in 
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several stream systems of other times and other places. They were 
asked to apply their "field knowledge" to identify and acxx>unt for 
these features. Throuo^ this activity it vas predicted that the 
students* concepts of both universality and uniforndtarianism would 
be ejihanced arsS extended, A measure of the student's abilii^ to re- 
late the observed features in Hogtown Creek to features elsewhere 
was coxisidered a measure of his grasp of these csonc^sts. 

This now had to be expressed in behavioral terms to be of 
valufc: to both teadier arki student. A breakdown of a behdvioial 
objective indicated tlsit it: should include a statesnent of <1) the 
educational intent of the teacher, (2) vAmt the learner will be doing 
vjhen he demor^trates his achievanent of the teacher's inbait, and 
(3) how the teacher will know vAnai the student is demcaistrating his 
achievement. The objective should be repcesenied by at least one 
task, vdiich must be designed to elicit this behavior and should meet 
certain criteria. That is, the tasks <1) must be usable or practi- 
cable, {2} mast be based on acceptable principles of learning, 

(3) must be suitable for the various levels of the learners, and 

(4) must be universal for aill groups in oar society, 

A grasp of the concepts of universality and uniformity could 
only occur in tiiis situation if the student could obseirve certain 
features and processes in the field and then relate them to other 
systems. Two activities thus beoajne iqpparent: (1) the student had 
to make cfc^ervations at the creek under study, and (2) the strident had 
to observe slides of other systans. In the field situation it was 
believed necessary to guide the student as he nade his cj38ervations. 
Since this we^ just one of the tasks anticipated for him, it was 
necessary that this one receive the same en|3hasis as the more specific 



49 

cpjantitative tasks. An observational guide sheet for this first 
activity developed for each student and incorporated into the 
field guide. All significant featiires vdvLch had been observed at 
each site during the prel^ndnary investigation viiere listed. Suf- 
ficient space was provided for students to specif;^ \^ere they noted 
these features and the conditions under \nMch they were occurrii^. 
Prior to beginnii^ any of quantitative studies, students and their 
designated teacher-guide walked a specified parti<»i of the creek 
valley in the vicinity of each site. Ihe tour was paced slowly 
enough for students to see, to ask, to ccmnent orally, ai^a finally to 
record in witing. Where certain features might have been overlooJoed^ 
using questions, the instructor aided and encouraged the students in 
their observations. 

Wie behavioral cf '^ective for the first activity was now de- 
veloped in parts; 

1. Ihe educaticml intent of the teadher: Tbs student will 
be able to identi:^ stream related erosional and de- 
positional features. 

2. learner activity j He will denoistrate his cUaility to 
identi:^ these features by making identification fran 
a set of slides v^ch he has not seen previously. 

3. How the teacher will Imaa vihen he demonstrates this 
ability: The student will record his identifications 
either orally ar\ taps or on a written observational 
sheet, 

4. Definition of acceptable performance; The student will 
mate his identifications with at least 70 peroent 
accxaracy. 
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Co^iJuning all of the parts into the v^ole resulted in the follcwing 
stat€!nent: 

"When the student cotpletes his cabservations of the erosional 
and depositional features of Hogtown Cre<^, he will be able to 
identify similar features vdien viewing these features on slides. He 
will demonstrate his ability by recording his id^idfications orally 
on teipe or in written form on an observational record sheet. |te will 
make the identificatn.ons with at least 70 percent accuracy." 

The second activity related to the first prinery objective 
required the student to relate his dbservations to another stream 
system. The Grand Canyon of the Colorado River and Hogtown Creek are 
relatively the same age. Although are so unlike in scale, they 
are very similar in active forces, processes, and feattires. Hence, 
the Colorado River was selected as the stream system for students to 
use in their oaiparison activity. Becai:se of individual differences 
in reading ccropeterce and other learning skills, several techniques 
were used to introduce students to the Grand Caiiyon and the Colorado 
River. A fellow teacher brought his personal slide collection of the 
area and spent a class period in "show and tell". A second technique 
uc:33 an older student fron another class as the "teacher". The 
student accepted the responsibility of searching the Grand Canyon and 
the Colorado River and presenting a smroary to -Qm earth science class. 
His presentation was t^jed for those ahsent or needed to 

listen again. A third method used the Ijeaming Resource Center 
available at the school to provide materials for the class related to 
the Colorado system. The materials kit included boote, paniihlets, 
articles, reprints, film strips, and docanentary fi3jns. 

The materials and resources presented a description of the 
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Colorado River system siiK^e it could not be visited in person. No 
interpretation of the geological history of the ^stem was att^arpted 
or, in fact, desisted. Thr^ mDvie, §or exanple, presented information 
about th& amount of sediroents carried, the flour rate, the length of the 
stream, and its use for irrigation. Students, then, used the informa- 
tion to oQn|>are and contrast the streams on the basis of features pro- 
duced, forces at work, and unique characteristics of flew rate, 
gradient, velocity, and loa3. Slides used in teadiing activities 
were not i;sed later in emluating learning. 

Once the student had been introduced to the stream system by 
one or all of the methods above, he was asked to relate the two jsystems 
on the basis of tiieir similarities ajxi differences. iVgain, based <m 
individual differences, at least two ways had to be designed for stu- 
dents to deroonstrate attsdument of the objective. 

Stating the objectives in parts as described previously proved 
a prod\:K3tive way to proceed. 

1. Educational intent of the teacher: The student will be 
able to describe similarities and differences between 
Hogtown creek and the Colorado River, 

2. Learner activity: Oral discussion recorded on ta^ or a 
written essay will be the vehicle by which the student 
may daicnstrate his ability to reoogni^ the specific 
similarities and differences. 

3. How will the teacher Imow \dien he demonstrates this 
ability: The student will discuss or write about at 
least six similarities and/or differences. ISie teacher 
will listen to the tape or will read the essay to 
determine if the stnjdent is successful in making the 

ERJC oonparison. 
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4. Degree of success: The student v?ili describe at least 
six of the similarities or differences with at least 70 
percent accuracy. 

The parts of the objective were next structured into a 
..^le and l:)ecane the second behavioral c±>jective: '"Hie student will 
tiie processes, forces, and related features invoi'^ed in the 
^ volution of Hogtown Creek and will view slides of the Grand Canyon 
jQiti the Colorado River. The student will then describe orally an 
idix? oi" in essay form at least si:x ot tne similarities or differences 
between the processes, forces, and features characteristic of these 
two great valleys with at least 70 percent accuracy." 

Both objectives offer two ways for identif icatiOTi of tiie 
student 'r achievement level. The method of identification must be 
determined by each individual teacher on the basis of his am student 
population and its needs. A ninth grader with a reading level of 
4.2, for exanple, cannot, fairly and honestly, be expected to write an 
essay as a demonstration of his ccnpetence in making observations. In 
the evaluation process, the teacher must always strive to rxsasuro 
the student's adiievenent exactly relative to the ctojective it is 
stat^. If correct ^jelling of "iqeander" is part of the objective, a 
student's recording the feature as a "mianter" is not acceptable. If 
identification of this feature is the objective, the student's ability 
to spell the word correctly should not be considered in the evaluation. 
It is certainly desirable to move the student forward in all areas of 
his intellectual growth ard develojinent, hcwever, and correct spelling 
should be encouraged continually. Since one of the purposes of the 
behavioral objective is to make clear to the student v*iat is 
expected of him, vihat is expected must be ^aecified in the objective 
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if it is to be of any value either to the student or the teacher • 

The last dDjective developed in the field cfuide was aimed 
at the affective domain • This donain refers to values, attitudes, 
feelings^ and apprec: aticais , The observable behaviors in this domain 
are open to interpretaticai; h^oe, the teacher imist make inferences 
from the d3served behavior, fXirther, objectives in liiis donain do 
not necessarily relate specifically to any one of the priirary 
c±)iectives^ Rather, it siirply seeks to identify positive behaviors 
exhibited by students* Since st\:u3ents in the sti^dy v?ere not aware 
of this objective, they ware not biased by their desire to meet a 
specific objective. 

The objective reads: ''The student will demai^trate a 
positive attitude by making positive oral contributiorffi in the form 
of questions and ccninents at least once during any disKoission oc~ 
curring during the field study In the evaluation of this objective, 
the teacher used a checklist. The names of the studi^ts were recorded 
as they participated in the discussions, made corraients, or partici-- 
pated in the activities in some way not characteristic of their 
previously observed behavior. Some students who participated through 
voluntary ccrinents and questior^s were exhibitii^ a lanique behavior for 
those particular students. In the informal, relaxed atmosphere of the 
outdoor study, students v^o never contrltouted voluntarily in the class- 
roan became actively involved. 

Such evaluations may result from conversations at lundi 
breaks or rest stops as well as during the study. T!wo students viio had 
been discipline prcfclens in the classroom performed on an acceptable 
basis in the field. One conmented, "iMs ain't boring at all; we 
O . thought it would be different and no fun. Can we do this again?" On 
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a latctf f ic\k1 crip thiese Uvo students did iriDi'e tlian their share m 
carrying equipnent tiisci successfully ccnpletmg their quantitative 
neasuretients. By the end of the third field trip, ti^se boys were 
dble to tease and be teasedj gocxi ri^jpcit developed between them, the 
olass, and the teacher; and they caipleted all of their designated 
tasks. Other students showed a positive attitude about school 
activities in general. These exanples ate given to eir^shasize to the 
tjcacher that open-mindedness and flexibility are mandatory \jhBn dealing 
with the evaluation of objectix^es in the affective donain. It also 
points oat that the evaluation nrost be made by the teadier v^o knew© 
the students. 

The ijiiplication of affective objectives to the teacher is 
fairly clear. These serve to alert the teacher to ways and neans of 
arousing the curiosity of stuients, of getting them involved, and for 
developing naterials and techniques to ineet the individual r°eds of 
students, particularly those vho tend to be reluctant about learning. 

Both the goals and the objectives were presented tio the evaivaa- 
tion group as part of the initial field guide, Ihe goals and objectives 
were revised in response to the indivijduai evaiuator's suggestions and 
are presented next in their revised form. 

PRINARy <XM£i 

1. To develop in the student an awareness of the universality 
of the natural forces and processes through \ihic3i the earth's topo- 
graphic features have evolved? 

2. To carry the student oat of the confining classrocm and 
into direct enpirical and quantitative observations of natural and 
physical phencroena at work in shewing the earth's surface? 
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3. To enf^hasize sciv.^:»oe as a process of irK^airy by pro- 
viding the opportunity for the stident to observe, collect and 
process data, and make interpretatica^j 

4, To de\mlcp an understaraiLr^ and coixrem for the natural 
habitat in order to involve the student in the perpetuation of a 
quality environment. 

BEHAVIORAL OBJECTIVES: 

1. When the student conpletes his observations of the 
crosional and depositionai features of Hogtown Creek, he will identify 
simlar featiires fron slides with at least 70 percent accuracy, 

2. The student will view the processes and forces involved 
in the evolution of Hogtown Cre*^ and will view slides of the 
Colorado River and the Graaid Canyon. The student will then describe 
orally or in written form the sindlarities and differences between the 
processes and forces shaping these two valleys with at least 70 per- 
cent accuracy. 

3. During the field trip the stiident will deinowstrate at 
least once his ability to manipulate the various ijistriBtents by 
measuring gradient, velocity, ai^ cross-sectional area. His data will 
agree within a selected tolerance of the instmctcar's data for each 
activity (20 percent tolerance for gradient, 10 percent tolerance for 
area, and 5 percent tolerance for velocity) . 

4. Ths stxadent will demonstrate his ability to interpret data 
on gradient, velocity, discharge rate, and cross sectional area either 
in a taped oral discussion or by written assignment by correlating the 
quantitative measurements with the structural characteristics of the 
stream. He will do this with at least 70 percent accuracy. 

5. The student will demonstrate his ability to e\^luate his 
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ctoservations and .accumulated data by identifying at least two of the 
effects man has already had on the evolution of Ifogtcwn Creek and by 
hypothesizing v^t one future effect of Iran's actions will be, 

6. The student will interpret the conditions under 'v^ich 
sediJt^ts were laid down after viewing depositional structures along 
th<2 Creek, He will do this by examining a core sanple of sediments 
in the laboratory and interpreting the relationships of the various 
types of sediments in the core in oral or written discussioi^. 

7, The student will demonstrate a positive attitude by 
making positive vocal contributions in the fonn of questions or ocm- 
ments at least once during any discussion occurrir^ during the field 
study. 

The teacher is rejmnded that the seventh objective is an 
affective one ar^ should not be included in handouts to studaits or 
called to their attention at any time. Awareness of this objective 
would in itself affect the students' behavior and should therefore be 
emitted frcm the field guide, 

IJeveloFroent of the Activities 

Once the objectives were stated and the students' behaviors 
or activities were stipulated, the teacher's task was to design 
activities for the classrocin **iich would prQwre students for success- 
ful participation in tte field as well as the follcw-i?5 activities tz> 
apply the observations made in the field. In addition, any additional 
instruction needed prior to any student evaluation had to be planned. 

Sore of the questions for the teacher to ocaisider vSien plan- 
ning apprci>riate activities are illustrated by the follcwingj 
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1. VJhat skills siiould the learner develop prior to the 
field st\3dy? 

2. l-Jhat classrocm activities nay relate to developing 
these neoess^Y skills? 

3. Ifliat aids are recessary for the in-field stiii^? 

4. How may the Iwel of achievenent be eveduated to the 
best advantage of the student? 

5. l-Jhat folla>>-up activities will be needed to extaid 
the learning ejiperiences of the field activity? 

In order that teachers luay observe the methods and techniques 
used in meeting the objectives in this study, activities related to 
the first four behavioral objectives as stated previously are pre- 
sejited. The first and second behavioral objectives require that tlie 
student neke and inte^ret his observations of Hogtown Creek and then 
relate these to the structures and features associated with the Colorado 
llLver. It was assumed that few students have had previous opportunities 
to participate in such an activity. Reading levels in the class ranged 
from fourth grade to twelfth grade. Achievement levels indicated 
a odiparabie range. 5hese classifications, along with the lack of 
experience, were oor^idered in all phases of develcpinent of the re- 
lated activities. 

ihe classroom introduction to this kind of activity may be 
proached in several ways. In the process of thiUs stu«^, slides from 
various regions were used, and students were asked to view and then to 
write observations, pointing out all interrelation^iips they could. 
Ihe procedure may include the presentation of a view of a youthful 
river in vMcii both r^ids and waterfalls are- present. OSie valleys 
are ste^ sided indicating that the river's primary function at the 



irccent is one of dam-cutting rather tiian lateral erosion, Uie 
rapids indicate tiie sane function. Vlaterfalls indicate that there 
has been a cnange in the rod; structure and canposition in tiie area 
over whidi the stiean\ is flowing* A steep gradient is indicated by 
the observed features. An estimation of tiie stream's ocrpetency xts^ 
be based on the same observations. 

Several other techniques may be used to emphasize and develop 
observational skills. Ihe class may be asked to describe the dress of 
one of the students who is asJted to leave the room. Each studoit Kay 
be given a soil sar^ple and asked to observe the sanple \7ith a hand 
lens. Each my ejtaitdne a floijer in detail and record observations. 
Since the stuiy specifically involves streams, students nay be asked to 
observe a stream table in action. "Hie features developed by the stream 
on the table are similar, althou^ on a smaller scale, and may be 
altered by increasing or decreasing the gradient, the flcR? rate, or the 
strasKj bed. In this way, the student may learn to associate certain 
structures and features with the related stream dynamics. 

Several "practice sessians" introduced students to the field 
activity and alerted the tead^ to the needs of certain class meni^ex^. 
In viev^ of these needs an additional aid xma structured for the actual 
field stuiJy. Ihe investigator made one last pre-trip exavdnation of 

sites, noting specific featui^s available for students dbservational 
activities, ihese were listed on an "observational record sheet" with 
space left for stucfents' ocninants sx^ wxe inoorporated into the field 
guide. Durii^ the field trip itself, students used this as a guide as 
they participated in the empirical observational aspects. 

Sinoe thiB was one of the activities in vMdi all particixMited, 
the follo/lng sarooedures were used in the field. Prior to beginning 
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any quantitative studies, students and the teachei>guide stixveyed the 
full length of each sti^am segr^nt under stuc^. ^1)18 \;as dcm in-* 
formally and slob^ly, involving such activities as small groti) dis- 
cussions, individual assistance for students, careful cxandjiatlon of 
specific features, and calling attention to features \^ich had not 
been presented during earlier investigations. In gmsrsl, this 
procedure supplied stpdents with m overview ^ viell as badKground 
informaticffi about the Creek and its characteristics, Xt vas, on a 
small scale, a "pre- trip investigation" of the site to' be studied. 
Onoe this was acccn{:)lished, students |»x>ceeded with' otiier actlvitisa. 

The additional activity neoessary to meet second cbjective 
was related to the student's gaining sane knowledge about the Ool^ado 
Hivcr. Hiis^ of course, was dene vicariously ai;d, in consideration of 
am range of reading abilities > was aoccnplished in varix>QB ways, ^e 
wide range of differences meant that- infomaticn about the' river had to 
be presented in ways vMch insured that all students \mx^ given the 
opportunity to achieve' the second objective successfully^ These ai^e 
the ways Inf^nratlon about the' Colorado' RLver was pcesentedi 

1. An advanced student fron tenth' grade aasuned'xespcmsl** 
Ibility for' an in-depth stut^ of the Xiteratare zelating* to'tha OoXorado 
JRlver and the Grand Canyon, Ihe student then presented~ln£ozinBticn 
orally and informally to tts class in a lectuze'^scussion-^questioR* 
answer es^rienoe. !Ihis was taped for use by anycne daslr^ to 
listen again. 

2. A sex^th grade oore teacher who had v a ca t io n ed' along the 
Gblora^ River mai^ tines had a oolieotian'of oolozed' slides of the 
axea. These slides with his ccmneatary were* presented dorii^ a class 
session. Tl^ie presentation' was ooDducted slooriy with both: the* teadier 
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an:>. tliG visitor discussing, qojstioninq, and oc»inenting on each slide 
as it \;as presented. 

3. The K. Yonge learning Besouroe Center developed kits 
for the Oolora3o River stuc^. ld.ts oontaimd reading naterials, film 
loops, film strips, maps, and documentary filns. 

Use of sanple of the rodcs and sediments of the area \-)Ould 
have Jaeen valUeOale but were not availdaie for this stu^. M effort 
will be nade to secure representative sanples prior to the next 
study involving itogtown Ciee}: and tlie Oolor jdo River, 

•aie student had now, in a sense, participated in t»» field 
trips — one first-hand and the second vicariously, !£heoretically the 
class was ucm in a position to make the desired oonparisons between 
the two strean systems. 

ihe first objective stipulated that the students identi% 
features from slides shading structures similar to tiiose viewed at 
Hogtown Creek. Hie slides presented various rivers and stieani systems 
in the l^ted States and Canada, Students \mre giv^ a set of guide 
questions, and badcground infornation was stpplied orally with eacSi 
slide as it was shown, '(The set of slides was made available for stu- 
nts to view individually if desired, and their identifications 
ODuld be oral (t^^sed) or v/ritten. 

Because of tiie need to itdniMze tiie reading and writing 
lix>\Ltations of students, the evaluation of adiievement of the second 
objective was made throu^ one of the following prooedures; 

1, The student wrote a short essay discussing t ie 
similarities and differences between the t^x) systems. 

2. Ihe teacher axid student discussed the similarities and 
differences together. 



3. vho studtait chose to ts^je his conclvsions by himself. 

There are many additiaial and pexhaps moce effici^t tedi** 
niques. Ihese exatples should serve only as a point of departure 
for individual teachers to adjust their evaluation Kiethods to the 
individual needs of their studaits. 

ihe third objective called for quantitative insasurenaents and 
specified that students demonstrate nanipulative skills in the use of 
various instruments. Several factors were considered s (1) studsite 
knewr little or nothing relative to the ocnoepts involving gravita- 
tional forces} (2) some stud^ts' nathatatical skills were in- 
adequate; and (3) the class was to produce its own instruments, ihese 
factors controlled the pixoeduzes the teacher used to develcp the needed 
basic understandings before attending to the develcpm^t of the equipin^t 
and the techniques for using the equipment, 

Sinoe two of the quantitative measures involved gravity^ tite 
initiating activity introduced sone basic understandings about about gravity 
,md its effect on flawing water. Gravitational acceleration was intro- 
duced by using an inclined plane. StutSi^ts were able to observe 
(but were not required to nteasure) that farther the marble rolled 
down the inclined plane, the faster it was ncvlng. ^^le slcpe of the 
land was li3<£ned to the inclined plane and the water to the marble. 
Ihe idea that the water surface was a plane surfaoe essoitially parallel 
to the surfaoe of the stream bed was denonstratsd Ijy using a small home- 
niade flURie through i>^ch water was allowed to flow. i\n additional 
point estphasized was that gravity was movix^ the water downslqpe to 
the lowest level the water could reach under the drcumstances, Ihis was 
also dencnstrated through the use of the stream table. The water 
sources were tinned off after the eXeraticn differdnoa between the "lake 



level" at tiie one end of the t«ble and the "spring head" at the otaier 
end of tiie table was detemdned. Students v?ere then questioned about 
the effect of measuring the elevation betsreen two points using the 
bottom of the stream bed rather t^an the water" surface* ^Doothpicks 
;;ei^ placed at two points, carefully selected by the teadier. One 
was placed at a spot where a deep hole had developed in the stream 
bed and tlie other at a point vdiere a tavporary base level had de- 
veloped, the variances in the gradient were noted, students vjere 
iiitroduced to tiic necessity of using the water surface for deten^iining 
tiie gradient. This was also emphasized in the classrocm using two 
cardboard slcpes— one a^iooth and one with sindiated pr^thoies. Students 
could see that water flowing down such an eneven slcpe wuld present 
a relatively sitooth surface and would give a more realistic and accurate 
nteasurement of the overall slope. A student constructed a snail, glass- 
front box^ similar to an ant farm, in vitoch water may be viewed as it 
flows over an uneven surfaoe. 

Vi-^ocity w^ t^e seccsid measure requiring sane basic instruc- 
tions. A marble roiled across the classrocm floor introduced the re- 
lationship between dist*-noe and tiine. Allowing the marble to ccme to 
a dead stc^ and neasuring the relationship between distance and time 
gave students the opportunity to note differences- in velocity at 
different points in time. iSie ocsioept of gravitational force was dis- 
cussed as the force vtoch produces the velocity in moving water, lasing 
the small fluite into v/hidi water was poured v*dle the flume was level 
and then when elevated. In addition, students oouM see that the mar- 
ble eventually stepped its movement along the floor and ooold associate 
this with fricticnal foroe. Questioning led students to determine v^y 
water in streanife dOes not continually accelerate as it moves down stream. 



63 

Ihe equilibrium existing between tlie gravitational force and the 
frictiaial forces was suggested but was not discussed in detail, San« 
questions \jere raised by students, sorne by the teadier, but no con- 
clusioiis were drawn prior to coupletion of the study. Questions 
raised oonoemed sudi tilings as the effect of the shape of the stream 
channel, the voIuhb of the water, and the effect of the curves in the 
stream on the velocity of the water* Ihe mathematics department was 
asked to reviea? and extend the students* skills in the manipulation of 
x'elocity relationships and in cotputing areas and volumes since many 
of tiie questions raised by the staadents suggested a weakness in tijese 
skill areas. 

The stiiaents and the teacher were now able to concentrate on 
the development of the needed instnments, Although tiie school has 
alidades and a surveyor's transit, part of the study called for students 
to develop siitple but \asable instruments. The investigator and tstjo 
volunteer stiidents \}ho shewed seme interest in this aspect of the 
study began wsrking on a gradient instrunent. Becaiase of the nature of 
the creek and the anticipated sophistication of the instruments, tiie 
linear distance over which the gradient would be measured was pre- 
determined at 50 feet. If lenses had been inoorporated into the instru- 
ment, for exanple, additional time would have he&i required to intro- 
duoe the neoessary infoxmation conoeming lenses and li^t characteris- 
tics. 

Eveiy effort was made to kei^ the oonstnaction of tMs instru- 
ment sinple and inea^iensive. Ihe materials included a metal tiise, some 
thread, two small wooden strips, scrap mstal pipe, nuts and bolts, and 
two line levels. Ihe greatest difficulty arose in aligning cross hairs 
at each end of the tijbe for sighting, This was done by arbitrarily 
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selecting a point on tiie circurofer^ce at one end and determing the 
corresponding point on tiie other end with a plxatb bob* After this 
was accanplished, the otlier three points (90^ s^xart) vjere narked off 
at both ends and the cross hairs attached, A line level was 
attadied to the tii)e (Figiire 5) in order that Ihe tdae could be 
sighted level. OJie tube was then attadied to a length of pipe for 
si^jport in such a way that the tii5e oould be adjusted into^ a hori- 
zontal position. In order to be certain that the pipe maintained a 
vertical position, small flat washers were used as platib bcbs sinoe 
no circular level was available, ^lese were crude methods of level- 
ing, but the materials were available at little csr no cost. 

While two students worked on this instrument, others VJorked 
on producing floats of different densities. Ihese were produced by 
loading fishing floats with lead wei^ts and were used quite 
effectively in ineasuring velocities where the water was relatively 
deep. In extrenely shallow areas the old "leaf on the water" method 
was used and proved satisfactory also, Ihe investigator preferred 
the float nEthod where possible because it involved the students with 
the ccnoept of different densities. 

ihe cross-sectional area materials were even more sinple tham 
the preceeding materials. A calibrated piece of twine was stretxiied 
across the Creek ri^t at the water level. Ihe string was calUarated 
in six-inch units to record the deptii of the stream for every six 
inches alcng the string <Figure 6). Stadents calibrated the string 
using permanent ink to nark eadi foot interval in blue end each half- 
* foot in red. Ihe depth was measured with a meter stick to vAiich a 

plastic coffee lid was attached, preventing its sinking into the soft 
bottom of the stream bed« 

o 
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Althou^ a chalk liiie was tsed to ireasuie the linear distance 
betMeeai the instarunent wsn and the xod for the gradient ineasaze^ an 
additional laethod was needed to raeasore tiie actual flew distance of the 
Creek. A stodent suggested pacii^ the Creek, but titiis was discarded 

the rest of the group decided that he could not make each pace the 
same distance. Ihe idea of using a bicycle wheel was then presented by 
a student* Vgxyn its acceptance two students volunteered for tliis 
project. A starting point was marked on the wheel donated by a student, 
Ihe circuraferenoe was determined, and the spokes rmre used to calibrate 
tJie rest of the wheel. Students pxjshed the wheel the middle of the 
Creek from the rod man to the instrument roan and recorded the actiaal 
flew distance. 

TSiK) additional pieces of equipment needed were the "rod* for 
the gradient roeasoreiiEnt and a- stop watch for- the velocity activity. 
Students calibrated the rod, and the physical education departitent 
volunteered the use of a stop watch. Ihis oanpleted the list of the 
instrutients needed for the stud^. 

By the of the field- trip, the class inanbers had practiced 
using the gradient instruments, the bicycle vdieei, and the stop watch. 
Ihe cross-sectionai area project had" been" practiced on the chalkboard. A 
siinalated stream channel was dra»n on the black' board and a string 
attached- to r^zesent water level* -Ihe depth of- water under 
string was then deteonlned' {Figure 6) and the area was oonputed. 

Data- oqllected on the- field study were recorded on the ap- 
propriate sheet in t^e students* field guides. Students were encouraged 
to record their data in the field evrai thou^ they were not actually in- 
volved in the rosasurenents at each site. Ohe inixxrtanoe of accurate and 
conplete records was continually enphasized. 
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Upon return to the classroom, data were shared viitli the stu- 
cients vdio had been mable to record in the field. Ihen eadi stxadent 
corcputed the gradient over the 50- foot linear distance. "The average 
velocity of the water was oortputed for the three sites investigated. 
Students ccnputed the cross-secti<aial area using mathanatical skills 
in finding areas of rectangles aid" triangles. In addition, two 
students were asked to plot a scaled diagrati of the ineasiared area on 
a piece of graph paper, IJie mass of the entire p^Der was determined j 
tlie streari>-bed profile was cut out of the sheet and its mass determined. 
Students then calculaced the cross-sectional area of the stream using 
the following relationsMp. !1ass of the p^r (total) : Area of the 
paper (total) = I lass of the profile: Area of the profile. The class 
resiilts were nearly identical witli the res\alts obtained by the teJO 
students witii tlie scale. Ihe major difference was tlie leigth of tixiie 
required to calculate the area. Others in the class chose to diplicate 
their efforts and caica_ated the area both ways. 

Gonputation of the discJiarge rate required additional instruc- 
tion because it was difficult for stx^dents. A calibrated burette aided 
in teacMng this relatiarship. "Jhe burette was filled with water and 
the rate with which it emptied was- dranonstrated and calculated. St\3i^ts 
calculated disdiarge rate Xising the cross-sectional area niid the distance 
the level of the liquid lo^Tered over a given time. Since the burette 
was calibrated, their calculations were easily <±iecked. Follcwing 
this activity, students inoved to calculations related to the stream. 

•Uie fourth objective called for students to correlate data with 
diaracteristics of the stream diannel. Several students as];ed to revisit 
eadh site as they worked on this activity. Since this v^as physically im- 
practical, the slides of each of the sites were made available. 
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Tliroug^i vicario\Jsly revisiting they not oily saw the pictures but 
oould hear, in xmmxy, the rush of water down the canyon or the slew 
drip of spring water from the contact between the clay and the -overlying 

1!iese activities serve only as suggestions. Iliey were 
satisfactory for the investigator, tiie teacher, and tiie students of 
this particular class. Ihey nd^t not be as satisfactory for another 
teadier at a different tine with a different set of students. Ifcw 
successfully the students performed mder these circunstances wi1± 
each activity served as a basis for revision or extension of eadi 
activity by the instructor. The teacher is reminded that to reach the 
educational intent is the primary objective. Ihis c^ only be 
adiieved successfully if the proper vehicle, the ^jpropriate fuel, and 
the most effective routes are provided for the participants on such an 
educational journey. 
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